Transport and cellular uptake of polychlorinated biphenyls (PCBs)--I. Association of individual PCB isomers and congeners with plasma lipoproteins and proteins in the pigeon.
Polychlorinated biphenyls (PCBs) are abundant and persistent pollutants in the ecosystem. Commercial mixtures (e.g. Aroclor 1254) can contain up to 80 different isomers and congeners, many of which accumulate in biological systems by the ingestion of PCB-contaminated lipid components of food chains. PCBs are lipophilic and lipid-rich lipoproteins provide an excellent system to transport PCBs to tissues. We report here the distribution of PCBs between plasma fractions in the pigeon. Twenty-four hours after injection, [14C]4-monochlorobiphenyl and [14C]2,2',5,5'-tetrachlorobiphenyl were associated with the protein-rich HDL fraction and the lipoprotein-poor fraction (predominantly albumin), rather than with the lipid-rich VLDL and LDL fractions. Five days after injection with the commercial PCB mixture Aroclor 1254, there was a distinctive distribution between the plasma fractions of the 41 congeners detected. Avian species have a poorly developed lymphatic system and dietary lipids are secreted into the portal vein. To emphasize this route of entry, the lipoprotein particles formed are termed portomicrons rather than chylomicrons. The most striking result was that the lipid-rich portomicron and the VLDL fraction was associated almost exclusively with only one congener (2,2',4,4'5,5'-hexachlorobiphenyl), whereas the other isomers and congeners were distributed amongst the LDL, HDL and the lipoprotein-poor (predominantly albumin) fractions. Thirteen of the congeners detected accounted for 74, 53 and 54%, respectively, of the total amount of PCBs in the LDL, HDL and lipoprotein-poor protein fractions. Five congeners that are highly toxic were enriched in the latter fraction. The distribution of PCBs is more complex than can be explained solely by their solubility in the lipid components of plasma fractions, and may suggest a complex association with apolipoproteins and plasma proteins that are important in transporting PCB to tissues. The identification of individual PCBs in lipoprotein fraction provides evidence for their role in the transport of lipophilic xenobiotics in blood and it is suggested that PCBs associated with lipoproteins are taken up by cells as lipoprotein-PCB complexes.